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DETAILED ACTION 



Election/Restrictions 



1. Newly submitted claims 12-14 are directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: the process as 
claimed can be used to make other and materially different product. In the instant case, 
a semiconductor device comprising a trench structure with flat corners. Since applicant 
has received an action on the merits for the originally presented invention, this invention 
has been constructively elected by original presentation for prosecution on the merits. 
Accordingly, claims 12-14 are withdrawn from consideration as being directed to a non- 
elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 



2. Claim 6 is objected to because of the following informalities: 

the step "etching said second polysilicon...and said planarized second 
polysilicon" should be changed to -etching said first polysilicon...and said planarized 
second polysilicon"--. 
Appropriate correction is required. 



Claim Objections 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claim 4 is rejected under 35 U.S.C. 102(e) as being anticipated by Witek et al. 

(US Pat. No. 6,146,970), previously cited. 

Regarding claim 4, Witek et al. teaches a method comprising: 
forming a trench (310) in a silicon substrate (302) (see fig. 15); 
growing an oxide (312) in said trench (see fig. 16); 

removing said grown oxide (312) in said trench (please note that oxide 312, 
although not shown, is removed from the top sidewall portions of the trench 310. See 
fig. 18); 

growing a second oxide (317) in said trench (see fig. 19 and col. 9, lines 66-67); 
filling said trench with a dielectric (318a) (see fig. 20); 

growing a tunnel oxide (352) on said silicon substrate adjacent to said dielectric 
filled trench (see fig. 22); 

forming a first polysilicon layer (366) on said tunnel oxide [see fig. 22 and col. 8, 
line 66 (e.g. "gate polysilicon stack")]; 

forming an interpoly dielectric (368) on said first polysilicon layer (see fig. 22); 

forming a polysilicon control gate (370) on said interpoly dielectric [see fig. 22 
and col. 9, lines 25-26 (e.g. "control gate polysilicon layer*)]. 
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5. Claims 5 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by Sung 
et al. (US Pat No. 5,734,607). 

Regarding claim 5, Sung et al. teaches a method comprising: 

forming a first and a second polysilicon/dielectric/polysilicon stack [consider 
polysilicon 12 (col. 3, lines 63-64), dielectric 13 (col. 4, lines 7-11), and polysilicon 14 
(col. 4, lines 4-5)] on a tunnel oxide [consider oxide 9 (col. 3, lines 55-56)] of a substrate 
(11) (see fig. 1A), wherein said first and second stacks are separated by a gap (22') 
(see figs. 2C and 21); 

forming a shared source region (27) in said gap between said first and said 
second polysilicon/dielectric/polysilicon stacks (see fig. 2C); 

forming a first drain region (26) adjacent to said first stack on the side opposite 
said shared source region (see fig. 2C); 

forming a second drain region (26) adjacent to said second stack on the side 
opposite said shared source region (see fig. 2C); 

forming a dielectric layer (29) over said first and said second stacks and over 
said first and said second drains wherein said dielectric layer completely fills said gap 
(22') between said shared source region (see figs.2E and 21) ; 

anisotropically etching 1 said dielectric layer (29) from said first drain region and 
said second drain region (26) so as to form a first spacer on the side of said first stack 
adjacent to said first drain and to form a second spacer on the side of said second stack 

1 Please consider column 6, lines 57-59 in which Sung et al. teaches a dry, "plasma etching with a gas of 
SF 6 ", which inherently results in an anisotropic etch process. See Streetman et al., "Solid State Electronic 
Devices", 5 th Ed., Prentice Hall, 2000, pages 155-156. Specifically, section 5.1.7, lines 8-10, wherein 
Streetman et al. states "dry, plasma-based etching which can be made both selective and anisotropic" 
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adjacent to said second drain (consider portions 29') wherein in after said anisotropic 
etch steps said gap (22') remains filled with dielectric (consider portion 29") (see fig. 2F 
and 21). 

Regarding claim 8, Sung et al. teaches a trench (22') in a dielectric material (15) 
to the gap (see fig. 21). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et al. 
(US 2001/0012661 A1) in view of Chi et al. (US Pat. No. 6,184,084 B1). 

Regarding claim 6 t Lin et al. teaches a method comprising: 
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forming a tunnel oxide (31) on a substrate (21) (see fig. 3); 

forming and patterning a first polysilicon film (32) on said tunnel oxide (see fig. 5); 

forming a interpoly dielectric (51) on said patterned first polysilicon film (see fig. 

6); 

forming a second polysilicon film (61) over said interpoly dielectric over said first 
patterned polysilicon film (see fig. 7); and 

etching said first polysilicon film (32), said interpoly dielectric (51), and said 
second polysilicon film (61) to form a polysilicon/dielectric/polysilicon stack having a 
planar top surface (consider the top planar surface of the polysilicon 61) (see fig. 8). 

However, Lin et al. fails to teach the limitation of polishing said second polysilicon 
film to form a second polysilicon film with a substantially planar top surface. Chi et al. 
teaches that it is well known in the art to polish the second polysilicon film (48) to form a 
second polysilicon film with a substantially planar top surface (see col. 7, lines 26-30). 

Lin et al. and Chi et al. are analogous art because they are from the same field of 
endeavor as applicant's invention. At the time of the invention it would have been 
obvious to a person of ordinary skill in the art to polish the second polysilicon film to 
form a second polysilicon film with a substantially planar top surface. The motivation for 
doing so, as is taught by Chi et al., is decreasing cracking of the poly 2 layer (col. 3, 
lines 14-21). Therefore, it would have been obvious to combine Chi et al. with Lin et al. 
to obtain the invention of claim 6. 
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9. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang 
(US Pat. No. 5,597,751). 

Regarding claim 7, Wang teaches a method comprising the step of: 
forming a first and a second polysilicon/dielectric/polysilicon stacks [consider 
polysilicon 44 (fig. 2), dielectric ("ONO spacer") (col. 4, lines 20-22), and polysilicon 48 
(fig. 2)] on a tunnel oxide [consider oxide 42 (col. 4, line 18)] formed on a substrate (34) 
(see fig. 2), wherein said first and second stacks are separated by a gap (consider the 
space between adjacent stacks. See fig. 2); 

forming a shared source region (36) in said silicon substrate in said gap (see fig. 

2); 

forming a first drain region (62) adjacent to said first stack opposite said shared 
source region (see figure 6), and a second drain region (62) adjacent to said second 
stack opposite said shared source (see figure 6); 

forming a dielectric layer (50) over first and second portions of the substrate in 
which the drain regions (62) are formed, over said first stack over said shared source, 
and over said second stack (see fig. 2); 

anisotropically etching (see col. 4, lines 49-50) said dielectric layer (50) to form 
spacer (54) adjacent to said first stack and on said first portion of the substrate in which 
the drain region (62) is formed; and a second spacer (54) adjacent to said second stack 
and on said second portion of the substrate in which the drain region (62) is formed (see 
fig- 4); 
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forming a metal film over said drain regions (62), said spacers (54), and said 
stacks (see col. 4, lines 62-64); and 

heating (see col. 4, lines 63-63-66) said substrate to cause said metal to react 
with said silicon in said first and said second drain regions and with said polysilicon of 
said first and second stacks to form a metal silicide (66) on said first drain, said second 
drain, and on said top polysilicon of said first and second stacks (see fig. 7). 

With regards to the claimed sequence of method steps, e.g. forming the spacers 
after the formation of the drain regions, the court has held that selection of any order of 
performing process steps is prima facie obvious in the absence of new or unexpected 
results. In re Burhans, 154 F.2d 690, 69 USPQ 330 (CCPA 1946). Therefore, absent of 
unexpected results as in this case, is not considered inventive to change the sequence 
of steps. 

Allowable Subject Matter 

10. Claims 9-1 1 are allowed. 

11. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art fails to teach, disclose, or suggest, either alone or in combination, a 
method comprising the steps of: forming a trench between a first cell and a second cell; 
forming an opening in a first dielectric material in the trench; forming a shared source 
region through the opening; forming a second dielectric material in the opening; and 
forming sidewall spacers with the second dielectric material. 
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Response to Arguments 



12. Applicant's arguments with respect to claims 4-1 1 have been considered but are 
moot in view of the new grounds of rejection. 



13. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Pio (US Pat. No. 6,127,224) discloses a memory cell with silicide 
contacts comprising spacers 31a-c (see abstract and figs. 2 and 17); Ma et al. (US Pat. 
No. 6,346,725 B1) discloses anisotropic etching sidewall spacers in figure 3D; and 
Chen et al. (US Pat. No. 6,017,796) discloses an EEPROM with silicide contact 326 and 
324 in figure 7B. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose R. Diaz whose telephone number is (571) 272- 
1727. The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 



Conclusion 



Correspondence 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



.__ TOM THOMAS 

JRD SUPERVISORY PATENT EXAMINER 

8/1 7/04 TECHNOLOGY CENTER 2800 



